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Aim of the mission 
This mission was undertaken as part of CIRAD appraisal missions in support of the applied 
research aspects of the second phase of the ROPP outgrower project, from 1999 to 2005. Six 
missions have already been carried out on the following subjects: 
planting (2002), 
fertilization (2002), 
diseases (1999, 2003), 
processing (1999) and 
socio-economics (2002). 
The purpose of this mission was to: 
take stock of agronomy studies undertaken m outgrower plantations by the research 
component and 
make recommendations for further studies. 
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Monday 5 May 
Tuesday 6 May 
Wed. 7May 
Thursday 8 May 
Friday 9 May 
Saturday 10 May 
Sunday 11 May 
Mission schedule 
Departure from Montpellier, overnight in Accra. 
Travel from Accra to Takoradi. 
Definition of the mission programme. 
Visit to the outgrower plantations at Borbrayie (Felicity Acolatse), Miawani 
(Lamtey), Yediyessele (Ababie) to set up tapping trials. Tour of a C21 
clonal trial. 
Work session at ROU head office. 
Visit to outgrower plantations at Nsuaem (Cecilia Afful) and Yediyessele 
(Abura) to set up rubber-citrus and rubber-coconut intercropping trials. 
Tour of fertilization trials at (F31 F32). 
Work session at ROU head office. 
Work session at ROU head office. 
Work session and debriefing with ROU Management. 
Travel from Takoradi to Accra. 
Arrival in Montpellier. 
-
- -
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1. Rubber outgrower plantation projects in Ghana 
1.1. The 2 phases of the project 
The 2 phases of the Rubber Outgrower Plantations Project (ROPP) have been implemented by the 
Rubber Outgrower Unit (ROU) with funding from Agence Fran~aise de Developpement in 
Western Region. 
The purpose of this 2nd phase is to increase the total area to 4,000 ha in 2005, by planting 
2,800 ha on the land of 500 new farmers. The areas currently planted, along with the number of 
farmers, are indicated in the following table: 
Phase Year Cumulated Area tapped Cumulated number of 
area {ha) {ha) farmers 
I 1993 2 2 
1994 14 8 
1995 161 116 
1996 402 203 
1997 774 389 
1998 1042 400 
1999 1200 400 
II 1999-2000 1371 454 
2001 1785 632 
2002 2552 99 876 
Forecasts ue to 2005 4000 900 
It is intended for densification of the 4 zones of phase I: Northern, Western, Eastern and Central, 
and for upkeep in existing plantations until they are opened. For both phases, Central Zone 
currently accounts for 48% of the areas, and Western Zone 27 %. 
Zone Ha planted Farmers Distance to factory Centre location 
Central 1049 343 0-50 km Abura 
Western 773 268 50-120 km Kamgbunli 
Eastern 382 160 50-120 km Ntamakrom 
Northern 225 72 50-120 km Manso Amenfi 
WestNyan 86 33 0-25 km Abura 
Total 2552 876 
This phase also includes the rubber outgrowers and agents association (ROAA), track 
rehabilitation and an applied research component. 
It should be noted that 19% of the farmers are women and that it will be impossible to satisfy over 
1,000 applications already received .. 
1.2. Agricultural operations 
Setting up the plantation involves the following operations ensured by: 
The farmer 
Plot clearing (Nov-April) 
Burning 
Lining (April-May) 
Holinl! 
Replacements at 1 year (May-June) 
Row and interrow upkeep 
GREL 
Tree sawing 
Lining and rowing out 
Deliverv of nlants and innuts 
Planting (May-June) 
Fertilizer application (August) 
Tree opening is decided by the ROU, which opens and equips the trees Ninety-nine hectares were 
opened from March to May. Tapping and collection are ensured by the farmer or a hired tapper, 
after spending 2 weeks at a tapping school. Tapping quality is checked once a month (Mature 
rubber evaluation form in annex 1 ). 
Routine visits are made to mature and immature plots 10 times per year. Technical visits are made 
twice a year from October to March and April to September, and a documented assessment with 
figures is drafted. Each tree is recorded on a map each year. Data storage (900 farmers) is 
currently being computerized using a development software (The Soft Tribe). 
1.3. Agronomic performance 
The following table gives the growth rates, densities and root disease incidences for the different 
planting years from 1993 to 2002. 
Planting 
year 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
Age 
(years)* 
9.5 
8.5 
7.5 
6.5 
5.5 
4.5 
3.5 
2.5 
1.5 
0.5 
Circumference Density 
at 1 m trees/ha 
46 460 
39 427 
33 406 
21 424 
12 404 
476 
476 
% diseased 
trees 
0.9 
0.8 
0.6 
0.9 
0.8 
0.2 
0.2 
0.1 
* planting took place in May/June and the circumferences were measured from October to 
December 
Opening is therefore possible after 7 full years on average, but some plots are opened at 6 years. 
Young tree growth is weak. The densities are highly variable from one year to the next, depending 
on planting success and rainfall. For the moment, the number of diseased trees is very small, but 
no doubt underestimated. 
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1.4. Farmers' expectations 
One of the project components consists in supporting the outgrowers association (ROAA). A 
study by Ch. Nivoix "Diagnosis of today's situation and working plan for a reorganisation" dated 
November 2002 takes stock of the situation and of farmers' expectations. 
The subject will be covered in more detail in the next mission report by B. Chambon, the 
socio-economist. 
In brief, farmers are very keen for the results of the research programme: "farmer days" and trial 
visits, with a transfer of research results, will be organized. 
2. Applied research activities for outgrower development 
Disease control, rubber technology and socio-economic studies are covered in other reports. 
2.1. Trials 
So far, 60 agronomy trials have been set up in 14 villages, from 1999 to 2002, as per the following 
table. The complete list of trials is given in annex 2. 
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Village Year launched 
1999200020012002Total 
Abura 2 2 
Agona 2 2 
Agyambra 4 4 
Animakrom 2 2 
Asuogya 1 1 2 
Ayiem 1 1 2 
Essamang 2 2 
Ewoku 6 5 3 3 17 
KayankowRd 1 1 
Morrison Junction 1 3 1 5 
Nsuaem 1 1 
Nyame Bekyere 2 2 
Simpa- Dadwen 2 2 
Yediresele 4 3 9 16 
Total 14 18 7 21 60 
Distribution of the different types of trials is indicated in the following table. The most numerous 
are fertilization trials, followed by intercropping trials and trials on planting techniques. 
Location Trial ty(!e 
Clone Fertilizer Intercropping Planting Tapping Total 
Abura 2 2 
Agona 2 2 
Agyambra 4 4 
Animakrom 2 2 
Asuogya 1 1 2 
Ayiem 2 2 
Essamang 2 2 
Ewoku 3 9 3 2 17 
KayankowRd 1 
Morrison Junction 4 1 5 
Nsuaem 1 1 
Nyame Bekyere 2 2 
Simpa- Dadwen 2 2 
Yedi~esele 5 4 3 4 16 
Total 10 31 10 5 4 60 
In 2002, emphasis was placed on setting up clone, fertilizer and tapping trials. 
Ex(!eriment 1999 2000 2001 2002 Total 
Clone 1 1 8 10 
Fertilizer 8 14 9 31 
Intercropping 4 6 10 
Planting 5 5 
Ta~~ing 4 4 
Total 14 18 7 21 60 
In 2003, emphasis will be placed on new fertilizer, intercropping and tapping trials. 
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2.2. Results and proposals 
The results of measurements carried out in the trials are given in Edouard de Rostolan's last report 
(2002) and in annex 3. 
a. Planting techniques 
The growth obtained with 7 to 8-month-old polybag plants is no better than that obtained with 
20-month-old stumps. 
TPOl 
TP02 
TP03 
TP04 
Total 
Circumference at 2.5 years 
10-month polybag 20-month stump 
15.6 16.2 
10.5 10.5 
10.1 11.7 
15 
12.8 12.8 
Total 
15.9 
10.5 
10.9 
15 
12.8 
A second set of trials is comparing 24-month-old stumps with 12-month-old polybags for planting 
in October, in the short rainy season, before the main dry season. With high stump mortality due 
to the dry season, 12-month-old polybags are recommended for late plantings .. 
An economic calculation needs to be carrued out, along with a record for phase I of where 
20-month-old stumps and 12-month-old polybags have been planted. 
b. Fertilization 
Increasing fertilization from 1 to 3 years has yet to give better growth than constant fertilization. 
Circumference at 4.5 years 
100/200/300 g/yr 200/200/200 g/yr Total 
FOl 10.6 14.3 12.5 
F02 14.4 13.6 14.0 
F03 14.5 13.3 13.9 
F04 17.0 17.0 17.0 
F05 16.5 18.4 17.5 
F06 13.5 13.3 13.4 
F07 13.2 12.6 12.9 
F08 11.1 11.2 11.2 
Total 13.9 14.2 14.0 
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Fertilization split into 2 applications per year is no better than a single application. 
Circumference at 3.5 years 
100+ 100 g/yr 200 g/yr Total 
Fll 26.1 19.9 23.0 
F12 19.8 23.0 21.4 
F13 19.8 21.8 20.8 
FIS 27.0 19.6 23.3 
F16 14.1 10.6 12.4 
F17 15.0 17.8 16.4 
F18 18.0 22.5 20.3 
Total 20.0 19.3 19.6 
An additional application of 200 g of phosphate at the time of planting is without effect at 2.5 
years. 
Circumference at 2.5 years 
200 gRP Control Total 
F22 10.3 13.2 11.8 
F23 18.8 19.6 19.2 
F24 14.6 12.3 13.5 
F25 13.5 11.6 12.6 
F26 14.3 14.9 14.6 
Total 14.3 14.3 14.3 
Application of 15-15-15 reinforced fertilizer in August 2002 has not had any effect on I-year-old 
plants. 
Circumference at 1.5 years 
lOOg 200g 500 g Total 
F31 4.8 4.6 5.7 5.0 
F32 5.2 5.7 4.8 5.2 
F33 5.9 5.4 6.3 5.9 
F34 4.1 4.2 3.7 4.0 
Total 5.0 5.0 5.1 5.0 
In June 2003, 4 trials will be set up with strengthened phosphorus fertilization: 
control without P fertilizer, 
600 g of rock phosphate mixed with soil in the planting hole, then filling to prevent 
leaching. 
Growth observations should be completed by an observation of the profile with an auger, to a 
depth of 1 metre. 
c. Intercrops 
Temporary intercrops will be taken into account in the current agronomy diagnosis. Trials will be 
set up to study permanent rubber/perennial crop intercropping systems. 
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Rubber/Citrus intercropping 
At Nsuaem, on Cecilia Afful's farm in an alley planting with PB 217 in the following planting 
design: (24 + 2) m x 2 m = 384 trees/ha, with a lower rubber density to prolong citrus production. 
The citrus trees are of an improved variety from the Kade Agricultural Research Station (Eastern 
Region). Three treatments of 0.5 ha each will be compared in two replicates: rubber monoculture, 
rubber/citrus intercropping, citrus monoculture. 
Rubber/Coconut intercropping 
At Nyame Bekyere on Abena Adissa's farm and at Abura on Percy Arthur's farm, in an alley 
planting with clone GT 1 in the following planting design: (18 + 3) m x 2 m = 476 trees/ha, three 
treatments of 0.5 ha each will be compared in 2 replicates: rubber monoculture, rubber/coconut 
intercropping, coconut monoculture. 
d. Tapping systems 
Opening height 
Opening was initially carried out at 1.5 m from the ground but has been lowered to 1.3 m from the 
ground for tapping quality reasons. As the ultimate aim is to promote more productive upward 
tapping, 4 opening height trials already under way are comparing opening at 1.1 m compared to 
standard opening at 1.3 m. For tapping in l/2S d/3 6d/7 and a recommended norm of 
1.3 mm/tapping (15 cm/year and 90 cm/6 years) tapping can be carried out on the lower panel for 
2 x 6 = 12 years, opening at 1.10 m. After 12 years, more productive upward tapping can then be 
carried out for longer than with opening at 1.30 m. 
Apart from monthly checks, only twice-yearly tapping quality and annual bark consumption, taken 
vertically, are recorded each time tapping is halted, on 10 rows and 10 trees per row, taken 
diagonally. 
Stimulation intensity 
Tapping in d/3 requires appropriate stimulation to compensate for the reduction in tapping 
frequency compared to tapping in d/2 or 2d/3 used in a majority of plantations. Two types of trials 
are envisaged for: 
firstly, demonstrating the need for stimulation. Trials will be set up comparing stimulated 
trees and non-stimulated trees, on farms belonging to farmers reticent to use stimulation, 
for demonstration purposes, 
secondly, defining an appropriate tapping frequency for smallholdings. 
For GT 1, ET 2.5% Pa. (1), CIRAD recommendations are as follows: 
Year (12 months) 1 to 4 5 to 8 
g/tree 0.7 0.8 
Frequency/year 5 6 
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AtGREL: 
Year 1 (9 months) 2 to 5 6 to 8 
g/tree 0.75 0.75 0.75 
Frequency/yr 2 5 6 
The 2 treatments recommended for the trials are as follows: 
ROPP control: ET 2.5% Pa 0.75 (1) 3/y per half-task in January, July and October, 
GREL recommendations. 
All stimulations will be carried out on the panel with 0.75 g/tree of Ethephon at 2.5% a.i., 
preferably with ELS 50 compared with the preparation in palm oil, as per the following schedule: 
Year I Year 2 to 5 
Treatment 8 10 11 1 5 8 9 10 11 
ROPP 2 then 3/y x x x x x 
GREL 2 then 5/y x x x x x x x 
Each trial will be divided into 2 equal plots corresponding to a tapping task. All the border trees in 
a task will be marked with a coloured circle. The trial will be tapped by the same tapper. 
Twice-yearly tapping quality scoring will be completed with annual bark consumptions, on 10 
trees per row when tapping is halted. The production in each plot will be weighed in the field by 
GREL, on each collection. A contract will be concluded with the farmers defining practical 
arrangements and the financial contributions, or contributions in kind, of each party. 
The trials will be set up in 1996 plantings, when they are opened in May 2003, at Yediyesele on 
Haruna Ababie's farm, at Borbrayie on Felicity Acolatse's farm and at Miawani on Lamptey's 
farm .. 
e. Clones 
We propose setting up 10 trials with 2 or 3 of the following clones: GT 1, PB 217, IRCA 18, 
RRIC 100, PB 254, IRCA 41. Priority should be given to the first four clones. 
It would also be useful to record yields in the GREL 1993 planting (6 rows of 4 clones), and adapt 
stimulation accordingly. 
f. Technology 
Monthly collection of production leads to coagulum storage in the field for around 15 days. The 
58% DRC used to calculate the price paid to the producer in fact varies depending on the clone, 
the season and the length of storage in the open air. CIRAD will propose a protocol for more 
accurately measuring over 1 year the DRC obtained under outgrower conditions in Ghana, on 
young GT I crops. 
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2.3. Database 
Plot data are currently being entered in a database grouping the main agronomic characterstics of 
growth in relation to environmental characteristics and crop management sequences (model under 
construction in annex 4). This database could be used for: 
collecting, standardizing and grouping field records 
carrying out multivariate analyses (PCA, FAC, etc.) 
possibly spatializing data (GIS). 
A second-year student from ENSAM, Lise Girard, is to take a course in July on the following 
subject: "Analysis of relations between agronomic practices and crop performance on rubber 
smallholdings in southwest Ghana". The purpose of the course is to assess all the data required to 
analyse the effect of each cultural practice or set of cultural practices on rubber tree growth during 
the immature period. It will be a matter of collecting missing data, using a questionnaire, then 
proposing ways of processing those data. This course will also make it possible to complete the 
socio-economic surveys (resources, constraints and production costs) among smallholders and 
train a Ghanaian agent how to use Sphinx data processing and storage software. The combination 
of these socio-economic and agronomic data should make it possible to determine the most 
appropriate cultural practices. To analyse the data gathered, there are two possibilities: 
compare a set of cultural practices to a performance; this means creating a typology of 
cultural practices. This method is close to reality: performance usually depends on a set 
of practices and not a single practice. A multiple correspondence analysis (MCA) is 
used for this. 
try to directly link a practice to a performance or set of performances, to visualize how 
much each practice affects performance. This could be done by an analysis of variance 
with each of the cultural practices and a single performance for each. Software ( e.g. 
SAS) can be used to decide the share of performance variability due to all the other 
factors. It then assesses the effect of the cultural practice we are interested in within the 
remaining share of variability. 
2.4. Other aspects 
a. Training 
It would be worth planning for ROU managerial staff to take a I 0-day training course at the 
CIRAD rubber programme at the end of 2003, to: 
update their rubber growing knowledge, more particularly in the fields of clones, 
tapping in relation to clonal typology, stimulation with ethylene gas, and types of 
smallholder rubber development in other countries, 
learn about activities under way in the laboratory for latex diagnosis, in vitro culture 
and rubber tree genetic modification, 
receive training in the use of Olympe technical/economic simulation software, and 
meet researchers from the CIRAD-CP oil palm, coconut, coffee and cocoa 
programmes. 
More specific training could be provided in 2004, once a grant has been applied for, in the field of 
project management, for example. 
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Likewise, visits to experimental stations such as HEVEGO in Ivory Coast would be highly 
instructive for these managers. 
b. Missions 
Of the 3 missions to be undertaken by the end of the project in December 2005, there are plans for 
a socio-economics mission (Benedicte Chambon) for the outcome of the surveys, the date of 
which remains to be fixed depending on how the work progresses. A final mission will take place 
for a general overview of the research component at the end of 2005. For the beginning of 2004 
(before April), an agronomy mission or a technology mission can be scheduled. 
3. Conclusion 
In 2002, activities under the ROU applied research component proceeded satisfactorily and led to 
confirmation of the initial results. The trials are being conducted in a satisfactory manner. It is 
now important to complete data collection, recording and processing. The field observations and 
visits undertaken led to the modification and completion of the subjects studied: fertilization and 
intercrops, but also tapping systems. 
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ANNEXES 
Annex 1 
Mature Rubber Evaluation Form 
Ghana Rubber Estates Limited 
Rubber Outgrowers Unit 
II MATURE RUBBER EVALUATION FORM 
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DISCIPLINE 
ADJUSTMENTS OF 
TREE EQUIPMENTS 
QUALITY RUBBER 
I PLATFORM 
FIELD MAINTENANCE 
I WEEDING 
TAPPING 
!FREQUENCY 
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!BARK CONSUMPTION j 
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jGREASl~G/STIMULA TIONI 
I IMPURITIES 
I DISEASE CONTROL I 
!ANGLE OF SLOPE 
MEAN 
MARK 
D 
D 
D 
B 
PROJECT MANAGER 
Annex 2 
List ofROU trials 
Lisle des essais ROU 
Zone Location Planting Year Exit Experiment Ref Farmer Ha Treatment 
Eastern Aviem 1999 1999 Clone C01 ESSAH Kingsford 1,31 GT 1 /PB 217 
Eastern Ayiem 2001 2001 Clone C02 ESSAH Kingsford 1,36 GT 1 / PB 217 
Western Yediyesele 2002 2002 Clone C 11 AMPOFO Paul K 1,14 GT 1 / PB 217 / IRCA 18 
Western Yedivesele 2002 2002 Clone C 12 ALHASSAN Rakai 1,37 GT 1 / PB 217 / IRCA 18 
Western Ewoku 2002 2002 Clone C 13 BORLOH Francis 1, 10 GT 1 I PB 217 / IRCA 18 
Western Ewoku 2002 2002 Clone C 14 ADE KWOFI Paul 1,51 GT 1 I PB 217 / IRCA 18 
Western Yedivesele 2002 2002 Clone C21 DANQUAH Moses 0,72 GT 1 / PB 217 / RRIC 100 
Western Yediyesele 2002 2002 Clone C22 NSIAH COBBINAH John 1,74 GT 1 I PB 217 I RRIC 100 
Western Yediyesele 2002 2002 Clone C23 ZAKARIAH Fuseni 1,99 GT 1 / PB 217 I RRIC 100 
Western Ewoku 2002 2002 Clone C24 KOJOAckah 1,47 GT 1 / PB 217 I RRIC 100 
Central Essamano 1998 1999 Fertilizer F01 ARMOOJohn 1,05 100a/200a/300o I Y1 ,2,3 
Central Essamang 1998 1999 Fertilizer F02 ACKAH Francis 1, 11 100nl200a/300g /Y1,2,3 
Western Ewoku 1998 1999 Fertilizer F03 ARMOO lshaq 1,37 100gJ200a/300g I Y1 ,2,3 
Western Ewoku 1998 1999 Fertilizer F04 ANNAN Abdulai 1,78 100al200a/300Q I Y 1,2,3 
Western Ewoku 1998 1999 Fertilizer F05 DENTU Kofi 1,37 1 "11\nl?tV\n 300o I Y1 ,2,3 
Western Ewoku 1998 1999 Fertilizer FOG ASSANA Ibrahim 1,39 100a/200Q/300g I Y1,2,3 
Central Agona 1998 1999 Fertilizer F07 Ji:)GOE Isaac 1,76 1nnnt ·- u /Y1,2,3 
Central Aaona 1998 1999 Fertilizer F08 BAAKOH Charles 0,92 1 ,J I Y1,2,3 
Western Ewoku 1999 2000 Fertilizer F 11 ANNAN Abdulai 0,91 1 OOg Anril I 1 OOo Auaust 
Western Ewoku 1999 2000 Fertilizer F 12 DENTU Kofi 1,37 1 ooa April / 1 OOg Auoust 
Western Ewoku 1999 2000 Fertilizer F 13 ARMOOlshaQ 1,05 1 OOg Anril / 1 OOo Auaust 
Western Yediyesele 1999 2000 Fertilizer F 14 COBBINAH Alhassan 1,26 1 OOo April / 1 ooa August 
Western Yedivesele 1999 2000 Fertilizer F 15 NKRUMAH Georae 1, 10 100a Anril/ 100a Auoust 
Central Morrison Junction 1999 2000 Fertilizer F 16 BAIDOO Albert 1,29 1 OOa April / 1 ooa August 
Central Morrison Junction 1999 2000 Fertilizer F 17 SELORMEY C. K 1,54 100g Anril / 100o August 
Central Morrison Junction 1999 2000 Fertilizer F18 APPAFFRAM E. K 1,33 100a Aoril / 100n Aunust 
Western Ewoku 2000 2000 Fertilizer F 21 KORNEH Ibrahim 1,70 '200a Rock P folantinal 
Western Ewoku 2000 2000 Fertilizer F22 ANNAN Abdulai 1,50 200a Rock P (Dlantinal 
Western Yediyesele 2000 2000 Fertilizer F23 Nana Kwame ESSUAH 1,90 2ooa Rock P (plantinol 
Western Yedivesele 2000 2000 Fertilizer F24 ABABIE Haruna 1,92 200g Rock P <Dlantinal 
Central KavankowRd 2000 2000 Fertilizer F25 NKRUMAH Helena 3,69 200n Rock P lnlantino\ 
Central IAsuogya 2000 2000 Fertilizer F26 AHORSOWU Kobina 1,09 2000 Rock P (planting) 
West Nvan Abura 2001 2002 Fertilizer F 31 BUKURO ARTHUR Pere 1,66 100g/200a/500a/X3 
WestNyan Abura 2001 2002 Fertilizer F32 GHARTEY James 1,66 1 OOn I ?OOn I 500o I X3 
Central IAavarnbra 2001 2002 Fertilizer F33 ACKAH John 1,51 1 ooa I 2ooa I 500a I X3 
Central IA9Yambra 2001 2002 Fertilizer F34 ACKAH Samuel 1,01 1 OOo I 200g I 500a I X3 
West Nvan Nyame Bekvere 2002 2002 Fertilizer F 41 TANOE Vanessa 1,68 YO Nov I Y1 Aug I Y2 Aug 
WestNvan Nvarne Bekvere 2002 2002 Fertilizer F42 TANOE Vanessa 1,68 YO Nov I Y1 Aug I Y2 Auo 
Central Morrison Junction 2002 2002 Fertilizer F 43 SELORMEY Gladvs 1,04 YO Nov I Y1 Auo I Y2 Aua 
Central IA9Yambra 2002 2002 Fertilizer F 44 GYANSAH Owuo 1,39 YO Nov I Y1 Aug I Y2 Aug 
Central IAavambra 2002 2002 Fertilizer F45 GYANSAH Owuo 1,39 YO Nov I Y1 Auo I Y2 Aug 
Central Animakrom 2000 2000 2002 lnt~. 
'"' 
I 01 APPIAH Beniamin 1,27 Plantain 
Central Simoa- Dadwen 2000 2000 2001 lnt= 
"" 
I 02 COBBINAH Isaac 1,54 Plantain 
Central Animakrom 2000 2000 2002 lnt"' 
'"" 
111 APPIAH Paul 1,40 Pineapple 
Central Simpa- Dadwen 2000 2000 2001 lntercroopina 112 COBBINAH Emmanuel 1,59 Pineapple 
Western Ewoku 2001 2001 2002 lnt._. •• 
'"' 
121 IBRAHIM Hannet 2,00 Veoetable 
Western Ewoku 2001 2001 2002 lnt ... 
'"' 
122 IBRAHIM Rubiana 1,90 v-table 
Western Ewoku 2001 2001 2002 lntercropping 123 IBRAHIM Marriana 1,80 Vegetable 
Western Yedivesele 2001 2001 2002 lntercropoina 124 YACOUB Nuhu 1,19 Veoetable 
Western Yedivesete 2001 2001 2002 lnt- ,- 125 COBBINAH Alhassan 1,60 Veaetable 
Western Yedivesele 2001 2001 2002 lntercropping 126 YACOUB Ibrahim 1,51 Veaetable 
Western Yedivesele 1995 2002 Taooina TA01 Nana Kwame ESSUAH 1,34 Ooenina 1.3 m / 1.1 m 
Western Yediyesele 1995 2002 TaDDing TA02 YACOUB Ibrahim 1,34 Opening 1.3 m / 1.1 m 
Western Yedivesele 1995 2002 Tapping TA03 YACOUB Nuhu 1,13 Ooenina 1.3 m / 1.1 m 
Western yecr.-,.,,1e 1995 2002 TaooiM TA04 TASHIRU Richard 1,05 On.anina 1.3m/1.1 m 
Central Morrison Junction 1999 1999 Planting TP01 ARCHER Kwesi 1,84 bags(10) I stumps (20) 
Central A_o;unava 1999 1999 Planting TP02 NCHONAH John 2,93 baa..<;(10) I stumos 120) 
Western Ewoku 1999 1999 Planting TP03 ZAKARIAH Adamu 1,36 baasl10) I stumps (20) 
Western Ewoku 1999 1999 Planting TP04 ZAKARIAH Shaibu 0,93 baas(10) I stumos (20) 
Central Nsuaem 1999 1999 2002 Plantina TP 11 BORDEN Emmanuel 1 34 tunsl12l I stumos 1241 
Annex3 
Data measurement in trials 
Data measurement on trials 
Zone Location Plantine Experiment Ref Farmer Soil Treatment C18 C30 C42 C54 
Eastern Ayiem 1999 Clone COl ESSAH Kingsford SL GTl 10,2 20,5 
Eastern Ayiem 1999 Clone COl ESSAH King.<iford SL PB217 13,4 22,3 
Central Essarnang 1998 Fertilizer FOl AnnooJohn G 100/200/300 g/an 10,6 17,3 27,4 
Central Essamang 1998 Fertilizer FOl AnnooJohn G 200/200/200 g/an 14,3 23,4 30,0 
Central Essarnang 1998 Fertilizer F02 Ackah Francis G 100/200/300 g/an 14,4 23,5 31,4 
Central Essamang 1998 Fertilizer F02 Ackah Francis G 200/200/200 g/an 13,6 21,9 30,l 
Western Ewoku 1998 Fertilizer F03 Annoolshaq G I 00/200/300 g/an 14,5 20,3 28,7 
Western Ewoku 1998 Fertilizer F03 Annoolshaq G 200/200/200 g/an 13,3 18,7 25,4 
Western Ewoku 1998 Fertilizer F04 Annan Abdulai SL I 00/200/300 g/an 17,0 27,8 42,2 
Western Ewoku 1998 Fertilizer F04 Annan Abdulai SL 200/200/200 g/an 17,0 27,6 36,2 
Western Ewoku 1998 Fertilizer F05 Dentu Koffi SL 100/200/300 g/an 16,5 27,2 35,2 
Western Ewoku 1998 Fertilizer F05 Dentu Koffi SL 200/200/200 g/an · 18,4 29,2 39,l 
Western Ewoku 1998 Fertilizer F06 Assana Ibrahim G 100/200/300 g/an 13,5 17,4 
Western Ewoku 1998 Fertilizer F06 Assana Ibrahim G 200/200/200 g/an 13,3 17,1 
Central Agona 1998 Fertilizer F07 Ogoelsaac SL 100/200/300 g/an 13,2 22,7 30,9 
Central Agona 1998 Fertilizer F07 Ogoelsaac SL - 200/200/200 g/an 12,6 22,1 27,6 
Central Agona 1998 Fertilizer F08 Baakoh Charles SL 100/200/300 g/an 11,l 17,6 20,1 
Central Agona 1998 Fertilizer F08 Baakoh Charles SL 200/200/200 g/an 11,2 16,7 21,2 
Western Ewoku 1999 Fertilizer Fll Annan Abdulai SL loo+lOO g/an 7,6 14,7 26,1 
Western Ewoku 1999 Fertilizer Fll Annan Abdulai SL 200 g/an 6,7 11,9 19,9 
Western Ewoku 1999 Fertilizer Fl2 DentuKoffi SL loo+lOO g/an 6,0 11,6 19,8 
Western Ewoku 1999 Fertilizer F12 Dentu Koffi SL 200 g/an 6,9 13,1 23,0 
Western Ewoku 1999 Fertilizer Fl3 Armoolshaq G 100+100 g/an 7,7 13,6 19,8 
Western Ewoku 1999 Fertilizer Fl3 Armoolshaq G 200 g/an 6,8 12,4 21,8 
Western Yediyesele 1999 Fertilizer Fl4 Cobbinah A1hassan SL 100+100 g/an 12,6 19,8 
Western Yediyesele 1999 Fertilizer F14 Cobbinah Alhas.san SL 200 g/an 12,1 19,8 
Western Yediyesele 1999 Fertilizer Fl5 Nkrumah George SL 1 oo+ 100 g/an 10,6 17,1 27,0 
Western Yediyesele 1999 Fertilizer F15 Nkrumah George SL 200 g/an 7,8 12,2 19,6 
Central Morrison Junction 1999 Fertilizer Fl6 Baidoo Albert G 100+100 g/an 5,2 9,2 14,1 
Central Morrison Junction 1999 Fertilizer F16 Baidoo Albert G 200 g/an 4,6 7,2 10,6 
Central Morrison Junction 1999 Fertilizer Fl7 Selonney C.K G 100+100 g/an 6,4 11,6 15,0 
Central Morrison Junction 1999 Fertilizer Fl7 Selonney C.K G 200 g/an 5,8 11,5 17,8 
Central Morrison Junction 1999 Fertilizer Fl8 Appaffram E.K G 1oo+100 g/an 5,8 11,3 18,0 
Central Morrison Junction 1999 Fertilizer Fl8 Appaffram E.K G 200 g/an 7,4 13,3 22,5 
Western Ewoku 2000 Fertilizer F21 Komeh Ibrahim GS 200gRP 5,4 
Western Ewoku 2000 Fertilizer F21 Komeh Ibrahim GS Control 5,2 
Western Ewoku 2000 Fertilizer F22 Annan Abdulai SL 200 gRP 5,4 10,3 
Western Ewoku 2000 Fertilizer F22 Annan Abdulai SL Control 6,4 13,2 
Western Yediyesele 2000 Fertilizer F23 Nana Kwame Essuah SL 200gRP 10,l 18,8 
Western Yediyesele 2000 Fertilizer F23 Nana Kwame Essuah SL Control 11,0 19,6 
Western Yediyesele 2000 Fertilizer F24 Abahie Haruna SL 200gRP 7,7 14,6 
Western Yediyesele 2000 Fertilizer F24 Ababie Haruna SL Control 6,7 12,3 
Central Kayankok Road 2000 Fertilizer F25 Nkrumah Helena G 200 gRP 7,6 13,5 
Central Kayankok Road 2000 Fertilizer F25 Nkrumah Helena G Control 6,6 11,6 
Central Asuogya 2000 Fertilizer F26 Ahorsowu Kobina G 200gRP 6,8 14,3 
Central Asuogya 2000 Fertilizer F26 Ahorsowu Kobina G Control 6,4 14,9 
WestNyan Abura 2001 Fertilizer F31 BUKURO ARTHUR Sandy-Joa lOOg 4,8 
WestNyan Abura 2001 Fertilizer F3l BUKURO ARTHUR Sandy-Joa 200g 4,6 
WestNyan Abura 2001 Fertilizer F31 BUKURO ARTHUR Sandy-Joa 500g 5,7 
WestNyan Abura 2001 Fertilizer F32 GHARTEY James Sandy-Joa lOOg 5,2 
WestNyan Abura 2001 Fertilizer F32 GHARTEY James Sandy-Joa 200g 5,7 
WestNyan Abura 2001 Fertilizer F32 GHARTEY James Sandy-Joa 500g 4,8 
Central Agyambra 2001 Fertilizer F33 ACKAH John Sandy-loa lOOg 5,9 
· Central Agyambra 2001 Fertilizer F33 ACKAH John Sandy-loa 200g 5,4 
Central Agyambra 2001 Fertilizer F33 ACKAH John Sandy-Joa 500g 6,3 
Central Agyambra 2001 Fertilizer F34 ACKAH Samuel Sandy-Joa lOOg 4,1 
Central Agyambra 2001 Fertilizer F34 ACKAH Samuel Sandy-Joa 200g 4,2 
Central Agyambra 2001 Fertilizer F34 ACKAH Samuel Sandy-Joa 500g 3,7 
Central Morrison Junction 1999 Planting TPOl Archer Kwesi G Polybag 10 month 8,1 15,6 25,2 
Central Morrison Junction 1999 Planting TPOI Archer K wesi G Stump 20 month 8,0 16,2 27,2 
Central Asuogya 1999 Planting TP02 Nchonah John SL Polybag l O month 5,5 10,5 -
Central Asuogya 1999 Planting TP02 Nchonah John SL Stump 20 month 6,4 10,5 -
Western Ewoku 1999 Planting TP03: Zakariah Ada.mu SL Polybag l O month 6,6 10,1 -
Western Ewoku 1999 Planting TP03 Zakariah Ada.mu SL Stump 20 month 6,7 11,7 -
Western Ewoku 1999 Planting TP04 Zakariah Shaibu SL Polybag 10 month 7,5 15,0 -
Western Ewoku 1999 Planting TP04 Zakariah Shaibu SL Stump 20 month -
Central Nsuaem 1999 Planting TPll Borden Emmanuel G Polybag 12 month 5,4 
Central Nsuaem 1999 Planting TPll Borden Enunanuel G Stump 24 month 6,3 
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Agronomy database 
Agronomy database format 
SHOOTEDTREE18 
LMNG22 173 296 170 383 264 
LMNG30 175 307 172 387 265 
LMNG42 167 313 172 387 266 
DAMAGED 
SECDAMAGEO 
INTDAMAGEO 
DAMAGE! 4 0 0 4 4 0 0 0 0 4 4 
SECDAMAGE1 0 0 0 0 0 0 0 0 0 0 0 
INTDAMAGEl 2 0 0 2 2 0 0 0 0 2 2 
DAMAGE2 4 0 0 4 4 0 0 0 0 4 4 
SECDAMAGE2 0 0 0 0 0 0 0 0 0 0 0 
INTDAMAGE2 1 0 0 1 1 0 0 0 0 1 1 
DAMAGE3 0 0 0 0 0 0 0 0 0 0 0 
SECDAMAGE3 0 0 0 0 0 0 0 0 0 0 0 
INTDAMAGE3 0 0 0 0 0 0 0 0 0 0 0 
FOMESDEAD3 1 • 
FOMESINFECTED3 
FOMESCONTAM3 
FERTILIZER 4 0 0 0 0 0 0 0 0 0 0 0 
FERTILIZER 10 0 0 0 0 0 0 0 0 0 0 0 
FERTILIZER 14 100 200 100 200 100 200 100 200 100 200 100 
FERTILIZER 22 0 0 0 0 0 0 0 0 0 0 0 
FERTILIZER 26 200 200 200 200 200 200 200 200 200 200 200 
FERTILIZER 34 0 0 0 0 0 0 0 0 0 0 0 
FERTILIZER 38 300 200 300 200 300 200 300 200 300 200 300 
INTERCROPOl 
INTERCROP02 
INTERCROPO 
AREAINTERO 
INTERCROPll 0 0 0 0 0 9 9 0 0 0 0 
INTERCROP12 0 0 0 0 0 4 4 0 0 0 0 
INTERCROPl 0 0 0 0 0 11 11 11 11 0 0 
AREAINTERl 0 0 0 0 0 100 100 100 100 0 0 
INTERCROP21 0 0 0 0 0 8 8 10 10 0 0 
INTERCROP22 0 0 0 0 0 0 0 10 10 0 0 
INTERCROP2 0 0 0 0 0 11 11 11 11 0 0 
AREAINTER2 0 0 0 0 0 100 100 100 100 0 0 
INTERCROP31 0 0 0 0 0 0 0 0 0 0 0 
INTERCROP32 0 0 0 0 0 0 0 0 0 0 0 
INTERCROP3 0 0 0 0 0 11 11 10 10 0 0 
AREAINTER3 0 0 0 0 0 20 20 10 10 0 0 
TREECONDO 
TREECONDl 3 2 2 3 3 4 4 4 4 2 2 
TREECOND2 2 3 3 3 3 4 4 4 4 3 3 
TREECOND3 3 4 4 3 3 4 4 4 4 2 2 
TREECOND4 3 4 4 3 3 4 4 4 4 1 
G9 
G18 
G22 6,9 8,9 8,8 9 8,8 12,2 12,5 12,2 12,4 9,3 10,2 
G30 10,6 13,6 14,4 13,3 14,5 17 17 18,4 16,5 13,3 13,5 
G42 17,3 21,9 23,5 18,7 20,3 27,6 27,8 29,2 27,2 17,1 17,4 
G54 27,4 30,1 31,4 25,4 28,7 36,2 42,2 39,1 35,2 
Agronomy database format 
WNE c c c w w w w w w w w 
EXTOFFICER PA PA PA BK BK BK BK BK BK BK BK 
VILLAGE ES ES ES EW EW EW EW EW EW EW EW 
TRIAL FO FO FO FO FO FO FO FO FO FO FO 
NBRTRIAL F01 F02 F02 F03 F03 F04 F04 FOS FOS FOO FOO 
FARMNB 288 255 255 338 338 336 336 337 337 339 339 
MOTIVATION 3 3 3 4 4 4 4 4 4 1 1 
EXPERIENCE 3 3 3 3 3 3 3 3 3 2 2 
PLOT T1 c T1 c T1 c T1 c T1 c T1 
ENVIRONMENT 
AREA 0,36 0,71 0,41 0,80 0,57 0,79 0,99 0,75 0,63 0,65 0,74 
DENSITY 1 1 1 1 1 1 1 1 1 1 1 
TREE 171 336 194 381 271 377 470 356 298 310 352 
CLONE 1 1 1 1 1 1 1 1 1 1 1 
YEAR 1998 1998 1998 1998 1998 1998 1998 1998 1998 1998 1998 
MONTH 
PLANTMAT 3 3 3 3 3 •3 3 3 3 3 3 
PREVIOUS 3 3 3 2 2 3 3 3 3 8 8 
SOIL TEXTURE 1 1 1 1 1 2 2 2 2 1 
UPROOTING 
BURNING 
HOLING 
VEGROWO 
VEG RO Wt 4 5 5 2 2 2 2 3 3 
VEGROW2 4 5 5 5 5 2 2 3 3 
VEGROWJ 4 5 5 5 5 5 5 3 3 
VEGROW4 4 4 4 5 5 1 1 1 1 
MAINTROWO 
MAINTROWl 3 4 4 3 3 2 2 1 1 3 3 
MAINTROW2 2 3 3 3 3 3 3 2 2 2 2 
MAINTROW3 3 4 4 3 3 3 3 3 3 1 1 
MAINTROW4 4 4 4 2 2 3 3 3 3 0 0 
HOEINGROWO 
HOEINGROWl 
HOEINGROW2 
HOEINGROWJ 
HOEINGROW4 
LINECLEANINGO 
LINECLEANING1 
LINECLEANING2 
LINECLEANING3 
LINECLEANING4 
VEGINTERO 
VEGINTER1 4 4 4 2 2 2 2 3 3 
VEGINTER2 4 4 4 2 2 2 2 3 3 
VEGINTER3 4 4 4 5 5 5 5 1 
VEGINTER4 4 4 4 5 5 1 1 1 
MAINTINTERO 
MAINTINTERl 3 3 3 2 2 2 2 2 2 1 1 
MAINTINTER2 3 3 3 1 1 2 2 2 2 1 1 
MAINTINTER3 3 4 4 2 2 3 3 3 3 0 0 
MAINTINTER4 4 4 4 2 2 3 3 1 0 0 
ffiGHINTERO 
ffiGHINTER1 1 1 3 3 3 3 1 
ffiGHINTER2 2 2 3 3 3 3 2 2 
HIGmNTER3 1 1 1 1 1 1 3 3 
HIGHINTER4 1 1 1 1 2 2 3 3 
SLASHINTERO 
SLASHINTER1 
SLASHINTER2 
SLASHINTER3 
SLASHINTER4 
PRUNINGO 
PRUNING! 3 2 2 3 3 4 4 3 3 3 3 
PRUNING2 3 3 3 3 3 3 3 3 3 2 2 
PRUNING3 3 3 3 4 4 4 4 4 4 2 2 
PRUNING4 3 3 · 3 4 4 4 4 4 4 2 2 
BASING 
SHOOTEDTREE6 
SHOOTEDTREE12 166 283 163 344 245 341 425 311 261 257 291 
Agronomy database field 
ZONE Zone c w E N WN 
EXTOFF1CER Rou Extention Officer for the farm 
VILLAGE Name of village 
TRIAL Type of trial TPO 1Pl FO TA 
NBRTRIAL Trial Number TPOl TP02 
TREATMENT Name of treatment S20 Stump 20 mo, Polybag 10 month 
PLOT Name of plot c TI T2 
FARMNB Farm number except zone and year of planting 
MOTIVATION Motivation OPoor l Below average 2 Average 3Good 4 Very good 
EXPERIENCE Experience of the farmer OPoor l Below average 2 Average 3Good 4 Very good 
ENVIRONMENT Main environment l Dense forest 2 Secondary fores1 3 Perennial crop 40ldrubber 5 young rubber 
AREA Area of plot (ha) =Cl5/476 
DENSITY Density (tree/ha) l 476a/ha 2 
TREE Number of rubber tree planted 
CLONE Clone l GT l 2PB217 3 
YEAR Year of planting 1998 1999" 2000 2001 2002 
MONTH Month of planting 5 6 7 9 10 
PLANTMAT Planting material l Polybag l Om 2 Polybag 12m 3 Stump20m 4Stump24m 3 Other 
PREVIOUS Previous vegetation l Dense forest 2 Secondary fores1 3 Perennial crop 40ldrubber 5 young rubber 
son. Type of soil 
son.TEXTURE Texture of soil l Gravely 2SandyLoam 
UPROOTING Quality of uprooting OPoor l Below average 2 Average 3Good 4 Very good 
BURNING Quality of burning OPoor l Below average 2Average 3Good 4 Very good 
HOLING Quality of holing OPoor l Below average 2Average 3Good 4 Very good 
VEGROWl Vegetation on rubber row year 1 I Regrowth 2 Intercrop 3 Eupatorium 4 Pueraria 5 Others 
VEGROW2 Vegetation on rubber row year 2 
VEGROW3 Vegetation on rubber row year 3 
VEGROW4 Vegetation on rubber row year 4 
MAINTROWl Maintenance of the rows year 1 OPoor 1 Below average 2 Average 3Good 4 Very good 
MAINTROW2 Maintenance of the rows year 2 
MAINTROW3 Maintenance of the rows year 3 
MAINTROW4 Maintenance of the rows year 4 
HOEINGROWl Nwnber of weeding hoeing Year 1 
HOE1NGROW2 Nwnber of weeding hoeing Year 2 
HOEINGROW3 Number of weeding hoeing Year 3 
HOE1NGROW4 Nwnber of weeding hoeing Year 4 
LINECLEANINGl Number of line cleaning Year 1 
LINECLEANING2 Numberofline cleaning Year 2 
LINECLEANING3 Number of line cleaning Year 3 
LINECLEANING4 Number of line cleaning Year 4 
VEGINTERl Main vegetation on interrow year 1 l Regrowth 2 Intercrop 3 Eupatorium 4 Pueraria 5 Others 
VEGINTER2 Main vegetation on interrow year 2 
VEGINTER3 Main vegetation on interrow year 3 
VEGINTER4 Main vegetation on interrow year 4 
MAINTINTERl Maintenance of the interrow year 1 OPoor l Below average 2 Average 3Good 4 Very good 
MAINTINTER2 Maintenance of the interrow year 2 
MAINTINTER3 Maintenance of the interrow year 3 
MAINTINTER4 Maintenance of the interrow year4 
fflGHINTERl Vegetation average High (m) year I l Oto l meter 21 to 2 meter 3 More than 2 meter 
fflGHINTER2 Vegetation average High (m) year 2 
fflGHINTER3 Vegetation average High (m) year 3 
fflGHINTER4 Vegetation average High (m) year 4 
SLASHINTERI Number of slashing year I 
SLASHINTER2 Number of slashing year 2 
SLASHINTER3 Number of slashing year 3 
SLASHINTER4 Number of slashing year 4 
PRUNINGl Quality of the pruning year I OPoor l Below average 2 Average 3Good 4 Very good 
PRUNING? Quality of the pruning year 2 
PRUNING3 Quality of the pruning year 3 
PRUNING4 Quality of the pruning year 4 
BAGREPLACl Number of replacement bags Year I 
BAGREPLAC2 Number of replacement bags Year 2 
CONTINGl Number of contingency stumps Year I 
CONTING2 Number of contingency stumps Year 2 
REPLACEMENT I Total number of replacements done year 1 =C5o+C52 
REPLACEMENT? Total number of replacements done year 2 =C5l+C53 
BASING Presence of basin l Yes 2No 
SHOOTEDTREE6 Number of shooted trees 6 month 
SHOOTEDTREEl2 Number of shooted trees 12 month 
SHOOTEDTREE18 Numberofshootedtrees 18 month 
UVING30 Number of living trees 30 month 
UVING42 Number of living trees 42 month 
Agronomy database field 
DAMAGEl Main damage Year 1 l No damage 2Cows 3 Fire 4 Termite 5 Antelope/Grass CU 
SECDAMAGEl Secondary damage year 1 l No damage 2Cows 3 Fire 4 Termite 5 Antelope/Grass cu 
INTDAMAGEl 1ntens ity of main damage year 1 I Low 2Medium 3 High 
DAMAGE2 Main damage Year 2 
SECDAMAGE2 Secondary damage year 2 l No damage 2Cows 3 Fire 4 Termite 5 Antelope/Grass cu 
INTDAMAGE2 Intensity of main damage year 2 
FOMESDEAD3 Number of trees dead by fames year 3 
FOMESINFECTED3 Number of trees infected by fames year 3 
FOMESCONTAM3 Number of trees contaminated by fames year 3 
FERTIUZER4 Quantity of 15-15-15 4 month g/tree lOO 200 300 
FERTII.JZERl 4 Quantity of 15-15-1514 month gltree 100 200 300 
FERTIUZER26 Quantity of 15-15-15 26 month gltree 
FERTII.JZER38 Quantity of 15-15-15 38 month gltree 
INTERCROPll First cycle of intercrop year 1 l Yam 2Tomato 3 Vegetable 4Peanut 5 Maize 
INTERCROP12 Second cycle of intercrop year 1 6Rice 7Cassava 8 Sweet potato 9Pepper 10 Pineapple 
INTERCROPl lntercrop year 1 llBanana 12 • 13 14 15 Other 
AREAINTERl % of area intercropedyear 1 (cycle 1+2) O No intercropping 
INTERCROP21 First cycle of intercrop year 2 
INTERCROP22 Second cycle of intercroe year 2 
INTERCROP2 lntercrop year 2 
AREAINTER2 % of area intercroped year 2 
INTERCROP31 First cycle of intercrop year 3 
INTERCROP32 Second cycle of intercrop year 3 
INTERCROPJ lntercrop year 3 
AREAINTER3 % of area intercroped year 3 
TREECONDl Tree condition year 1 OPoor 1 Below average 2Average 3Good 4 Very good 
TREECOND2 Tree condition year 2 
TREECOND3 Tree condition year 3 
TREECOND4 Tree condition year 4 
G18 Girth of rubber at 18 months 
GJO Girth of rubber at 30 months 
G42 Girth of rubber at 4imonths 
G54 Girth of rubber at 54 months 
G66 Girth of rubber at 66 months 
Annex 5 
Photos 
L'equipe de ROU 
Pancarte d'un essai 
Ouverture de saignee 
Replantation Sur precedent cocotier 
E ntretien avec intercalaire bananier et sans 
intercalaire (arriere plan) 
Belle qualite de saignee 
